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regarded as derived from members of this group by the elimination of hydrogen
as hydrogen sulphide. Compounds which belong to the " carbosulphhydryl "
class form polysulphides directly with sulphur, whereas in the case of the
" hydrogen sulphide" compounds the formation of hydrogen sulphide is
necessary. From this it follows that carbosulphhydryl accelerators should
function in rubber which has been deresinated, whereas hydrogen sulphide
accelerators under these circumstances would be inactive owing to non-
production of hydrogen sulphide; this, however, is true only if the acetone-
insoluble nitrogenous constituent does not itself react with sulphur to yield
hydrogen sulphide.
Inorganic accelerators are divided by Scott and Bedford into two classes :
(a) primary accelerators, which include those compounds which are capable
of forming polysulphides, as, for example, sodium hydrosulphide, calcium
sulphide; and (&) secondary accelerators, which are assumed to function
by removing hydrogen sulphide from organic polysulphides, and so facilitating
the liberation of active sulphur, the original amine being regenerated.
Some inorganic oxides and hydroxides may function both as primary
and as secondary accelerators; thus, sodium and calcium hydroxides, acting
as secondary accelerators, first form sulphides which are then capable of
combining with sulphur to give polysulphides, thus acting as primary
accelerators. Litharge and zinc oxide, on the other hand, are capable of
acting solely as secondary accelerators, and do not form polysulphides under
vulcanising conditions. This view was, however, modified later by the
discovery * that zinc.persulphides were active vulcanising agents; moreover,
experimental evidence was obtained which indicated that these persulphides
were formed under the conditions of vulcanisation. Under these circum-
stances oxides, such as litharge and zinc oxide, would be regarded as " primary "
accelerators. Similarly, when present together with dithiocarbamates, zinc
salts would be formed which by addition of sulphur would yield polysulphides.
As examples of the hydrogen sulphide polysulphide accelerators may be
cited aldehyde ammonia, the phenylene diamines, hexamethylenetetramine,
and phenylated guanidines, of which the two last named also belong to the
carbosulphhydryl class. Aldehyde ammonia yields ammonia when heated
alone, and hydrogen sulphide when heated with sulphur, and is regarded
solely as a hydrogen sulphide polysulphide accelerator. The action of
p-phenylenediamine is similar, since, at vulcanising temperatures, reaction
with sulphur takes place with formation of hydrogen sulphide and ammonia.
Hexamethylenetetramine is said to function both by formation of hydrogen
* Bedford and Sebrell, /. /. E. <?., 1922, 14, 31.